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The modulation effects of the legs on the natural frequencies of the floating structure

WU Hailang, CHEN Xujun, HUANG Yaxin, LIU Junyi
(College of Field Engineering, PLA University of Science and Technology, Nanjing 210007, China)

Abstract: To analyze the dry and wet natural frequencies of the floating structure with legs, the hydrodynamic coefficients and the
stiffness coefficients of the floating structure with legs are calculated by utilizing the Finite Element Method and the 3 D linear
hydroelasticity theory. The results show the main factor that determines the hydrodynamic coefficients of the identical elastic mode is the
mode shape of the main platform, and the length of the legs is the secondary factor, however, the mode shape of the main platform is
restricted by the legs. The variation of the leg’s length underwater can prominently modulate both the dry natural frequencies and the
wetted natural frequencies of the floating structure with legs. In the dry condition, with the legs turning to the symmetrical distribution
about the main body, the natural frequency of the structure tends to move to the high frequency domain. In the wet condition, the
modulation effects of the legs on the natural frequencies are manifested by adjusting the added mass. With the legs stretching out from
the bottom of the main body, the wetted frequencies have the tendency to move to the low frequency domain.
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Tab. 2 The mode shape and natural frequencies of the floating structure with legs
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Fig. 2 Comparison of the mode shapes
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